The nutrition of this crop is an important factor in maximizing its production. In several regions,
52
there is an indiscriminate use of agrochemicals and the excessive cultural practices have brought 53 serious consequences to the environment. In addition, the high costs of fertilizers in Mexico have put 54 them out of the reach of producers, resulting in low yields, low incomes and low quality produce [6] .
55
Along with this, in the large market of imported vegetables, there is a growing tendency among the 56 consumer towards the acceptance of "innovative, different", suitable products that can contribute to 57 an ever-healthier diet with less environmental impact on natural resources [7] . The implementation 58 of biological control and organic nutrition with biofertilizers could reduce the dependence on 59 agrochemicals and thus make the production less hazardous to the environment and the consumer.
60
Additionally, the application of these products can reduce the use of chemical fertilizers, increase 61 performance and stress resistance by water and temperature tensions and positively influence their 62 growth and physiology [8] .
63
Today, seaweed extracts (SWE) provide an alternative, as they not only contain nitrogen, 
70
SWE are natural bioactive materials soluble in water; they are also organic fertilizers that 71 promote the germination of seeds and that increase the development and yield of crops [12] . They
72
have been used as nutritional supplements, bio-stimulants or biofertilizers in agriculture and 73 horticulture [13] . In recent years, the use of marine algae extracts as biofertilizers has allowed the 74 partial substitution of conventional mineral fertilizers [14] . These can be used as liquid extracts for 75 foliar and soil applications, or in granular form as soil improvers and fertilizer [15] . SWE have also 76 been used to increase germination, fruit weight and yield in tomato [16] ; to improve chlorophyll and 77 carbohydrates contents, fruit diameter, yield, and vitamin C in cucumber plants, [ 
94
Anbuchezhian et al., [22] , also mention that the biofertilizers derived from marine algae form great 95 biofertilizers and improve the soil quality and yields considerably. Marine algal species Ascophyllum,
96
Ecklonia and Fucus are commonly utilized as fertilizers containing amounts of nitrogen and potassium 97 comparable to animal manure and organic fertilizers, but with a low phosphorus content.
98
Application rates, frequency and timing of the treatments vary with species, season, geographical 99 location, and local environmental variables. Important ancillary benefits of seaweed products for 100 crop production include the amelioration of damage caused by insects and bacterial or fungal
Comarca Lagunera, the objective of this research is to improve the yield and phytochemical quality 104 of cucumber via leaf application of different seaweed extracts.
105

Materials and Methods
106
This study was carried out in shade mesh at the Technological Institute of Torreon (ITT), located 107 at km 7.5 of the old Torreon -San Pedro road, Municipality of Torreon, Coahuila. The mesh is an
108
Agro Shade model of 250 m2 with a maximum wind resistance of 120 km/h, and greater than 35 m2 109 load capacity. The mesh was 16X10 strands of stabilized monofilament of flat fabric at 50% shade.
110
The structure was manufactured with materials in accordance with the Mexican standard for the 
135
The chemical characteristics of the algae are presented in 
172
The agronomic management was in accordance with the usual practices of the producer of the 
188
Mexico Supreme Quality mark, as the norm for commercial production [30] . The yield was obtained 189 from all harvested fruits that fulfilled this consideration. The result was expressed in grams per plant
190
(g plant-1) and kilograms per square meter (km -2).
192
Samples preparation for phytochemical quality analysis
193
The harvested fruits were washed with drinking water for 2 minutes to remove residues and 194 lyophilized for 5 days. Subsequently, the dry material was pulverized manually (using mortar and 195 pestle) and stored in plastic tubes at -18 °C until extracts were obtained. 
214
The results were reported as equivalent antioxidant capacity in μM equivalent in Trolox per g fresh 215 base (μM equiv Trolox / 100 g BF). 
227
Fruit quality
228
The length and diameter of the fruit, as well as the firmness and concentration of soluble solids,
229
were better in the chemical treatment (SS), as seen in Table 3 . The best treatment of algae extracts for
230
affecting the size of the fruit, was the Bryothamnion triquetrum algae, being statistically equal to the 231 control treatment. Regarding diameter, the Macrocystis integrifolia algae was statistically equal to 232 the control and, with respect to SST, the Macrocystis pyrifera algae showed the lowest value (see 233   Table 3 ). In the case of firmness, there were no differences between treatments. El-Sharony et al. [33] ,
234
reported that the use of algae extracts is very effective for improving fruit set, fruit retention, yield
235
and enhanced fruit quality. 
236
240
In regard to the size of the fruit, DeGannes et al. [34] have indicated that the length of the
241
American cucumber fluctuates between 20 and 25 cm, and not under 15 cm [30] . 
251
Regarding the content of total soluble solids (SST), the treatments Bryothamnion triquetrum 
254
different to the treatment with Macrocystis pyrifera algae which decreased the SST by 29% (Table 3) .
255
Colapietra and Alexander [39] observed an increment of up to 17 ° Brix in a 
Weight of the fruit (g fruit-1)
262
The weight of the American cucumber fruit should fluctuate between 300 to 400 grams. In this 263 study, the different algae extracts caused significant differences in weight (P≤0.05), with the control 264 treatment (SS) having the greatest weight. Regarding treatments with algae extracts, the
265
Bryothamnion triquetrum treatment was the best, with a 7% lower weight than that of the control,
266
but 41% higher than that of the treatment with the Macrocystis pyrifera, which obtained the lowest 267
weight. The differences in the weight of the American cucumber found in this study may be due to 
273
The statistical analysis for this variable shows significant differences (P≤0.05) in the yield (g 
297
Comparing the benefits of the yields obtained in this experiment to those using chemical 298 fertilization and algae, it can be mentioned that the latter are greater because they are friendly to the 299 environment. The trend in the future is to produce organic cucumbers since they have a high demand 300 by consumers. The payment of overpricing of these products in the foreign market could be higher 301 in relation to the price of conventional products and, consequently, it would improve the cost-benefit 302 ratio of their production. 
304
The phytochemical quality of the fruits (antioxidants, phenols and vitamin C) was influenced by 305 the algae extracts (p ≤ 0.05). Higher values were obtained with the Macrocystis pyrifera algae (Table   306 4). Regarding the antioxidant capacity, in both determination methods (ABTS+ and DPPH+),
307
Macrocystis pyrifera showed the highest value, followed by Bryothamnion triquetrum. Table 4 , the phenolic content for the
328
Macrocystis pyrifera algae had the highest value (47.37), which was expected since it generated the 329 highest antioxidant capacity.
330
Cucumber provides a large amount of C vitamin (mg / 100 g fresh base) and, in this experiment, 
Conclusions
351
Higher yields and commercial quality were obtained in cucumber fruits using chemical 
